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OBJECTIVE 


The  AN,'SR(’-22(  V)  I'light  Deck  ('omnuinication  System  (I'lX’S),  especially  the  key 
AN;'PRC’-56  Helmet  Radio  Set.  is  obsolescent  and  is  experiencing  maintenance  problems. 
This  project  was  to  investigate,  analyze,  and  recommend  simple  solutions  for  the  most  severe 
ol  those  problems. 


RESULTS 

A number  of  simple  actions,  which  are  well  within  the  capabilities  of  ship’s  forces, 
have  been  identified.  These  actions  should  reduce  failure  rates  significantly . Additional  iden- 
tilied  changes  will  enhance  the  operability  and  user  tolerance  of  the  AN7PRC-.S6. 


RECO.MMENDATIONS 

I Implement  the  identified  actions  through  a field  change  (see  appendix  A for  the 
proposeil  field  change)  and  approve  the  recommended  engineering  change  proposals  (see 
appendix  B). 

2.  Improve  the  procurement  ol  PRC-.^b  batteries  by  instituting  more  stringent 
(|uality  control  anil  by  supporting  design  changes  to  incorporate  improved  battery  technology. 
Development  of  a second  source  may  be  warranted. 

.V  Support  the  development  of  a new,  nonlluid  ear  seal  with  the  acoustic  attenuation 
and  fit  advantages  ol  glycerine. 

4.  Increase  the  allowance  lor  .AN 'PR('-.S(is  to  allow  most  users  to  be  assigned  a unit 
for  personal  use. 

5.  Incorporate  more  standard  parts  into  the  system  wherever  possible  to  improve 
both  reliability  and  logistics  support. 
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INTRODUCTION 


BACKGROUND 

Tlie  AN/PRC-5(i  Helmet  Railio  Set  is  an  important  unit  of  tlie  AN'SRC-22(V)  I'lijrlit 
Deck  Communication  System  (I'DCS).  Tlie  F'DCS  capabilities  are  essential  to  sustained  air 
operations  on  aircraft  carriers  and  are  critical  to  Ilielit  deck  safety  on  C\'.  l.l’ll,  and  l.l'l)  class 
ships  so  C(|uippcd.  The  I'DCS  has  demonstratcrl  its  role  in  avcrtiiifr  serious  accidents  and  in 
hmitinj:  ilamaiie  when  catastrophes  do  occur  (ret  I ).  However,  trends  in  reported  maintenance 
actions  show  that  the  systems  have  reached  obsolescence  and  are  deterioratinj:  unacceptably 
(ret  2).  Actions  are  retiuired  to  halt  or  slow  the  deterioration  and  reverse  the  trends,  if  possible. 
The  AN  PRC-.'sf)  is  a prime  target  because  it  has  a much  higher  population  than  the  other 
SRC-22  etiuipments,  because  it  is  subjected  to  the  most  severe  environments,  because  it  is  such 
a key  element  ol  the  I'DCS,  ami  because  the  e.xtent  of  its  maintenance  far  outweighs  that  ot 
the  remainder  of  the  system. 

I he  ( enter's  role  in  the  ilevelopment  ol  the  F IX'S  in  the  l‘C‘'Os,  which  proved  the  leasi- 
bihtv  .md  provideil  the  concepts  and  technical  reciuirements  to  the  subseijuent  development 
and  production  of  the  SRC-22,  and  its  continuing  role  in  F'D('S  ilevelopments  provided  the 
unii|ue  capabilities  and  background  to  investigate  what  might  be  done  to  improve  the  situation. 
The  Naval  I lectronic  Systems  Command  provided  tasking  to  investigate  and  recomm  id  actions 
which  would  improve  the  operation  and  reliability  of  the  I DCS,  particularly  the  l’R( -.''6. 

Since  a new  secure  F IX  S is  under  development  which  will  begin  replacing  the  SR('-22  in  about 
y ears,  actions  which  re(|uireil  few  resources  but  oflered  large  impact  on  the  problems  were 
desired.  Major  redesigns  of  the  equipment  could  not  he  justified.  Appropriately,  the  task 
funding  was  Imiiteil.  Recogni/mg  these  restrictions,  ( enter  personnel  accepteil  the  challenge. 


APPROACH 

I he  purpose  ol  the  protect  was  to  upgrade  and  improve  the  existing  lliglil  deck  coni- 
niunicalion  system  pending  the  availability  of  a new  secure  I'lX'S.  .A  decision  was  made  to 
concentrate  on  the  AN  l’R(  -.‘if)  hehnel  radio  because  lunding  was  limited.  I'he  system  com- 
monality assures  that  some  of  the  improvements  designed  for  the  PRC-56  will  also  benefit  the 
haiul-heki  PR('-55  and  the  base  station  units.  .Also,  improvemcnls  to  the  Pl\('-56  have  much 
greater  impact  than  gams  lor  the  other  system  units  since  there  are  many,  many  more  helmet 
railios  than  all  other  system  units  combined. 

Some  problems  were  known  at  the  start  through  work  with  the  I'leet  and  Type  ('oni- 
manders.  through  personal  experience.  Ifom  prior  studies  conducted  in  support  of  the  secure 
f IX  S Development  Program,  and  Ironi  material  provided  by  the  sponsor.  Naval  I lectronic 
Systems  Commaiul  (('ode  5I()I.^X).  .Additional  problems  were  iilentified  through  Material 
History  Reports  and  Parts  Usage  Reports  from  the  Maintenance  Data  Collection  System  (MIX  Si 
covering  all  the  1 IX  S equipments.  I'lie  Material  History  Reports  provide  brief  texts  describing 
the  problem  diagnosed  and  the  corrective  action  taken  by  ship  personnel;  the  Parts  Usage 
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Reports  fiialilal  idenlirieation  ol  higli-replacement-rate  items  in  tlie  I'leet.  Tlie  MDfS  inlbr- 
mation  tracked  closely  with  the  prohlems  identified  throujih  ilirect  I'leet  contacts;  how'cver. 
extensive  maintenance  is  conducted  by  the  repair  depots  at  San  Diego  and  Norfolk.  Inter- 
views of  the  depot  maintenance  personnel  at  San  Diego  revealed  additional  problems  which 
appear  uniquely  at  the  depot  level  and  clarified  the  nature  of  some  of  the  technical  problems. 
A summary  of  the  identified  problems  is  provided  in  table  1 . 

Many  of  the  apparent  problems  required  ailditional  analysis  to  determine  the  under- 
lying causes.  This  was  particularly  true  of  the  operator-associated  items;  furthermore,  many 
of  the  problems  were  interrelated.  The  identification  of  cause-effect  relationships  was  es- 
sential to  the  development  of  practical  solutions.  Fleet  and  depot  maintenance  personnel 
were  extremely  helpful  in  confirming  the  suspected  causes. 

The  proposed  solutions  were  expected  to  fall  into  one  of  three  categories:  those  to 
be  implemented  by  field  change  aboard  ships,  those  to  be  accomplished  under  change  orders 
to  the  depot  repair  facilities,  and  those  requiring  headciuarters  actions.  It  was  desired  to 
make  as  few  changes  as  possible  but  to  accomplish  as  many  as  possible  through  a field  change, 
since  this  would  be  the  most  expeditious  and  least  expensive  alternative.  For  all  field  change 
proposals,  the  materials  and  parts  were  limited  to  those  which  could  be  obtained  through  the 
National  Stock  System,  and  the  procedures  and  processes  were  limited  to  simple  error-tolerant 
actions.  Tlie  depot  changes  were  also  limited  to  materials  and  parts  which  were  already  sup- 
ported, but  more  complex  tasks  were  allowed.  All  parts,  materials,  anil  procedures  were 
tested  functionally  and  environmentally  before  including  them  in  the  recommended  changes. 

TABI.l.  I.  .Sl'MMARVOf  PKOHLI  MS 


Problem  | 

Number 

Description 

1 Ihgh  lailiirc  rjlc  Mems 


a Itallory  ( type  7VU  1 HOSC ) 

h.  Audio  amplilier  module 

i Toggle  swileli  ( pusli-lo  ialk ) 

d Toggle  swileli  (oii'olt  ) 

e.  l-arphone  euiliioii 

I.  2N74 1 A iraiiMsIor  ( traniimller  liiial  lrei|uene\  douhler) 

g.  I leelrieal  cap  (ballcry  coniacU 

h.  M-87  microphone,  microphone  cord  and  nuke  boom 

i.  P('1.^2A  M’lmconduclor  (Si  varaclorM  modulalor  and 
tripler) 

|.  Squelch  module 

k.  ( able  assembly  connecting  belween  pods 

l.  Capacitor  (TNT.t.‘'(il'OI  2l’l  H)  (used  exiensively  in  audio 
circuits;  (allures  account  for  approximately  three  loiirlhs 
of  actual  audio  amplifier  and  sipielch  module  laiinres) 

2 M-S7  microphone  is  susceptible  to  saUiiation  by  wind. 

.1  I Squelch  ad|ustnient  is  loo  critical  and  mechanically  unstable 
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I’rotilem 

Number 

Dcscriptidii 

4 

K bojnls  cxpaiuJ  and  cause  inlennillcnl  comicctions, 
especially  leed-lhrnugh  grouiuls. 

s 

1 uumg  slugs  111  variable  iiuluclors  are  inecliamcally  uiislable. 

1 raiisimller  and  receiver  will  nol  mainlain  alignineni. 

1 

Keceiver  fronl  end  lackk  gain 

fliere  is  no  slandby  posilion  lor  lire  earpods. 

L'nils  have  severe  pressure  pomis  on  lop  of  head  and  around  ears. 

10 

fhere  is  an  inordinalely  high  uinl  replaceineni  rale 

1 1 

Ihere  is  no  sidelone.  Sidelone  improves  ihe  s|X’aker's  emmcia- 
non  111  high-level  noise  and  reduces  vocal  siram,  ihus  improving 
inlelhgibihly , 

EFFtCTS  AND  CAUSES 


GENERAL  FACTORS 

The  problems  listed  in  t;ihle  1 were  not  the  exclusive  ol't'enders;  rather,  they  are  the 
primary  sources  of  unreliable  operation  and  unsatisfactory  performance.  The  causes  ol  these 
problems  can  be  categori/ed  as  operational,  environmental,  or  ilcsign  factors.  I licrc  arc  also 
syncrjiistic  effects  which  arc  si}:nificant.  An  analysis  of  the  various  factors  illuminates  their 
effects  and  nulicates  the  constraints  on  any  appropriate  solutions. 

riie  primary  operational  factors  relate  to  the  tolerance  displayed  by  the  user  tc'ward 
wearing:  the  l'RC-.‘'b.  The  unit  must  be  worn  under  conditions  which  are  alreatly  uncomtoriabic. 
but  It  is  tolerated  duriiif!  operations  because  if  provides  communications  which  are  essential  to 
llight  deck  tasks  and  safety.  In  the  midst  of  the  llii’ht  deck  .ictivity.  the  uncomfortable  or 
obiectionable  features  are  disresrarded . however,  the  unit  is  doffed  whenever  operations  permit 
because  of  problems  (H)  and  (‘M  (see  table  I ).  I urihermore,  some  users  unconsciously  are 
irritated  by  the  unit.  Tlie  net  result  is  ,i  great  amount  of  abuse  to  the  radio  from  being  tosseil 
carelessly  into  a corner  or  even  being  thrown  angrily  to  the  deck.  It  has  been  demonstrated 
that  this  type  ol  abuse  is  greatly  reduceil  when  the  railio  is  assigned  to  an  individual  user.  This 
rough  Irealment  recjuires  the  various  adlustments  to  he  mechanically  stable  and  the  unit  design 
to  be  rugged.  A less  serious  factor  is  that  the  users  wear  gloves;  therefore,  they  cantml  feel  when 
the  push-lo-lalk  and  on  oft  switches  are  actuated  (ref  problems  Ic  and  Id).  .Another  operator 
element  regards  the  use  ol  the  M-S'7  noise-canceling  microphone.  The  placement  tor  the 
M-S"'  relative  to  the  user’s  mouth  is  critical  to  its  perlormance.  If  the  mike  is  placed  directly 
m front  of  the  mouth,  “p”  sounds  will  saturate  the  eletnent  aiul  cause  a momentary  loss  of 
output,  and  "s”  sounds  will  receive  unusual  emphasis.  On  the  other  hand,  the  M-S''  must 
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he  close  to  the  mouth  to  obtain  the  maximum  output  atul  to  allain  its  noise-canceling  proiierlies. 

It  is  ditficult  to  train  operators  to  position  the  M-X7  optimally,  especially  liuring  the  hectic 
pace  of  flight  deck  activity.  The  M-87  should  be  placed  at  the  corner  of  the  mouth  less  than 
'4  inch  (6  mm)  from  the  lips.  Tlie  net  effect  of  these  operational  factors  is  to  reduce  the  level 
of  performance  of  the  radio  markedly  and  to  cause  a high  unit  failure  rate. 

Three  environmental  fac'ors  interact  with  the  l’K('-56  design  to  cause  problems;  high 
acoustic  noise,  heat,  and  wind. 

The  high  levels  of  ambient  acoustic  noise  encountered  on  the  flight  deck  constitute  the 
primary  .justilication  lor  the  flight  ileck  communication  system.  Some  norm.il  operating  |iosi- 
tions  experience  nominal  noise  levels  in  excess  of  l.lOdBa  and  peak  levels  to  I.S2  dlfa.  the 

noise  is  coupled  into  the  electronics  pods  at  levels  sufficient  to  cause  high-freq iiencv’  mechanical  i 

oscillations  in  the  radio  components. 

Meat  is  a major  cause  ol  problems  in  many  electrotiic  ec|uipments.  especially  transis- 
tori/ed  equipments  of  the  vintage  of  the  PKC-56.  The  heat  is  the  result  of  direct  sunlight,  air- 
craft engines,  aiirl  normal  operating  climates  rather  than  power  dissipation  within  the  equipment 
While  no  data  are  available  on  the  actual  temperatures  reached  within  the  electronics  pods, 
thermal  effects  have  been  demonstrated  in  the  PRC-.S6  which  contribute  to  high-failure-rate 
problems  at  temperatures  which  are  common  on  flight  decks. 

Wind  is  a requirement  for  flight  operations,  so  winds  of  3.‘i-40  knots  are  not  uncommon 
on  the  night  deck,  llnfortimately , the  M-87  microphone  is  susceptible  to  saturation  b\  wind 
(ref  problem  2 ).  When  the  microphone  element  is  saturated,  a momentary  loss  of  output  occurs. 

Other  severe  environments  (such  as  salt  air  and  corrosive  atmospheres,  high  humidity,  extreme 
cold,  and  high  electromagnetic  interference  (f-MI)  levels)  are  encountered  on  the  (light  deck, 
but  no  effects  were  discovered  to  link  them  to  problems  in  the  l'RC-56  aside  from  an  annoying 
periodic  buzz  of  induced  fiMl. 

Design  factors  are  the  real  culprits  behind  the  PRC  -.S6  problems.  However,  the  design 
was  state  of  the  art  when  it  was  conceived  and  the  PR('-.s6  is  the  best  transceiver  currently 
available  for  llight  deck  communications.  The  primary  factor  is  the  use  of  now  obsolete  tech- 
nology. Inade(|uate  design  causetl  either  by  a lack  of  technical  information  or  by  changed 
requirements  (eg,  higher  noise  levels)  ranks  a close  second  in  importance.  Some  of  the  design 
problems  can  be  addressed  individually  , but  most  cannot  be  solved  without  extensive  redesign. 


HIGH-FAILURE-RATE  ITEMS  (ref  3) 

BATTl  Rll  S AND  CONTACTS 

The  battery  used  in  the  PRC-.sC)  is  a special  construction  nickel-cadmium  cell,  (iulton 
type  7V().I80SC  (a  comtnercial  type  with  a special  terminal).  Although  the  battery  h.is  a vei\ 
high  lailure  rate,  it  has  a low  usage  factor  for  supply  system  purposes  because  it  is  a speci.il 
Item.  The  batteries  are  procured  sole-source  from  (iulton  in  large  enough  quantities  (hat  many 
have  expired  shelf-life  times  when  they  are  drawn  from  supply,  but  these  (piantities  luive  never 
been  large  enough  to  quality  a second  source  (there  is  no  other  commercial  product  similar 
to  (lUlton's)  or  to  update  the  internal  design.  The  cell’s  internal  construction  rec]uires  a vent 
to  release  overpressures  ol  gas.  This  vent  is  normally  sealed  and  is  supposed  to  leseal  auto- 
matically. l ach  time  the  battery  vents,  moisture  is  lost,  resulting  in  a loss  of  charge  capacity. 

’Parts  Repiirl.  MSOI),  MeMiamcsInirg,  PA.  I 70.S.S,  toUlcr  .S.SO.tS  ol  7 Aiigiisl  l‘>7(i,  MSOI)  4'^'»o  So2"  I 04 
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I- iirtlicrniore,  the  vcntiiiji  releases  aeiils  vvhieli  are  liiglily  corrosive  lo  the  liallery  contacts. 
Venting  in  tlie  l*R('-56  batteries  can  occur  at  elevated  room  temperatures  Newer 

Ni-('d  battery  constructions  are  designed  to  cltentically  react  last  enough  to  avoid  the  forma- 
tion of  internal  gases,  thus  allowing  the  battery  to  remain  completely  sealed  at  temperatures 
to  riiis  newer  technology  wouki  greatly  reduce  the  battery  replacement  rate  and  the 

electrical  contact  failure  rate.  In  atiy  case,  the  batteries  shouki  not  vent  at  temperatures  as 
low  .IS  ,s()°('  when  not  m use.  but  they  do.  .Since  some  ol  the  batteries  (all  of  the  same  pro- 
curement lot ) examined  have  heki  seal  up  lo  at  least  5()”’C.  the  lailure  appears  lo  he  a manu- 
lacturing  i]uality  problem  which  might  be  adilressed  by  the  purchasing  ilocumenis.  The  battery 
problem  must  be  considered  serious. 

I I I ( TRK  AI  I’.ARTS 

The  mmiaturi/ation  problem  was  a major  design  challenge  at  the  time  the  I*R('-56 
was  developeil.  Many  ol  the  parts  selections  were  severely  constrained  by  size  considerations. 
One  of  the  revilting  conditions  is  that  m.my  nonstandard  parts  were  incorporated  into  design 
riiese  parts  often  lacked  the  (|uality  control  commonly  associated  with  MII.-SIMX'  standard 
parts  or  high-grade  commercial  parts  and  also  did  not  have  the  tpiality  of  high-volume-manu- 
facture commercial  parts.  Some  of  these  parts  are  difficult  to  obtain,  and  many  can  now  be 
replaceil  by  military  standard  parts.  Several  of  these  miniaturized  parts  are  serious  problems. 

One  ol  the  parts  iilentified  as  a high-tailure-rate  item  is  a 3.‘'-pr  tantalum  capacitor 
w Inch  IS  designated  TN'I  .^.‘'61 X)  I 2PI  X.  This  miniature  capacitor  is  used  extensively  in  the 
audio  circuits  (audio  amplifier,  squelch  module,  noise  A\'C  moilule.  discriminator,  low-level 
audio  module,  .ind  clipper  module).  In  these  circuits,  the  capacitor  accounts  for  a disjiropor- 
tionate  number  of  module  laihires.  Roth  the  audio  module  and  the  si|uelch  module  appear  in 
the  list  of  high-failure-rate  items;  w hile  they  are  both  relatively  complex  and  are  both  subiect 
to  a high  false  removal  rate,  the  TNI  3.‘'6U0 1 2I’I  X failures  account  for  approximately  three- 
fourths  of  the  failures  of  these  iiKHlules.  .A  failure  in  this  capacitor  can  be  preilicted  by  the 
appearance  ot  a black  spot  in  the  waxeil  end  (see  fig  I I.  It  is  now  virtually  impossible  to  get 
exact  replacements;  however,  an  established  reliability  capacitor  is  now  available  as  a replace- 
ment in  a style  ( I Rti.x  Tl  case.  The  reidacemenl  is  a 33-pI'.  I 5 volt.  10-  or  20-percent  tolerance 
Item.  I he  following  military  parts  numbers  are  designated  lor  the  10-percenl  tolerance  parts; 
they  are  listed  m descending  order  of  preference: 

M3‘>00b  0‘)-(,x'7‘) 

M3‘>00b  0‘)-b(>^4 
*M3‘K)06 '()•>-(, 460 

M30006  O0-(,264 

M30006 '00-6050 

The  part  numbers  represent  various  reliability  levels;  only  the  one  marked  with  an  asterisk 
is  m the  National  Stock  System  (NSN  50|()-()()-OlO-X()l5,  listed  at  S3. 20  each).  If  the  -6674 
or  -6X70  becomes  available,  either  is  preferred  lo  the  -(i460.  This  Mll.-SI’l  C'  part  is  just  able 
to  fit  into  the  space  designated  for  the  capacitor,  and.  in  fact,  may  not  fit  in  some  modules 
because  repeated  servicing  has  s(|ueez.ed  the  two  moilule  boards  together,  the  modules  can  be 
resoldered  to  allow  enough  space.  Substitution  of  the  MII.-Sl’l  ('  part  will  greatly  improve 
the  aiulio  circuit  reliability  and  the  availability  of  replacement  parts. 
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Figure  I . A TNT.?5()U0 1 1 8 eaiiaeilor  winch  will  kul  siuiii . 

The  black  in  the  lop  porlioii  is  eleciroly  le  leaking  mil  of  the 
primary  socuon. 

SWIKHI  S 

The  miniature  toggle  switches  iiseii  for  the  push-to-talk  aiul  on  'olT  lunelions  are  ImIIi 
high-lailure-rate  items.  Their  respective  replacement  rates  are  each  exceeileil  only  hy  those  ot 
the  above  capacitor  and  the  batteries.  Neither  switch  is  rugged,  but  both  are  suhiected  to 
severe  strain.  A common  failure  results  from  too  much  pressure  applied  to  the  toggle  bathandle 
[he  bathandle  itself  is  easily  broken,  and  the  internal  connections  are  also  fragile.  Smee  tlight 
deck  personnel  wear  gloves  and  the  switches  have  a very  soft  action,  users  cannot  feel  or  hear 
the  switch  action  and  tend  to  push  hard  to  ensure  the  switch  is  "on'':  damage  to  the  switch 
often  occurs. 

The  push-to-talk  switch  has  momentary  spdt  contacts.  Power  to  the  receiver  is 
provided  through  the  normally  closed  contacts,  and  power  to  the  transmitter  is  wired  through 
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tl\o  lAornutlly  opon  ci>ntacts.  Iho  host  mcdumical  solution  to  the  pusli-to-talk  svviidi  proMfiii 
is  to  ri'plai.0  the  exlstinj:  toj;i>le  switeli  witli  a puslihiitton  swiieli.  Miniatme  pushbutton 
switches  with  the  ru!;t:e(.l  characteristics  needed  are  reailily  available,  two  Mil  SI’l  ( types 
were  idenuned  MXX05/M  and  MXNO,';  ‘>6.  Moth  the  MXX05  switches  are  spsi  rather  than 
spdt  . however,  this  is  a reconcilable  dilTiculty.  Also,  although  there  is  sp.ice  lor  the  switches, 
the  mounting  liote  must  be  relocated  sliglitly  to  lit  them  into  the  ease.  lo  resolve  the  spsi  spdt 
dilTerence,  the  receiver  section  was  wired  on.  bypassing  the  push-lo-talk  switch,  and  worst -case 
t est s ( I raiisiint ter  aiul  receiver  im  the  same  I ret| uency  ) were  cond ncted  to  measure  lu.  m t 
stresses  aiul  to  ensure  no  reliability  problems  woiiKI  be  introduced.  Ibis  same  lix  was  siiggesleil 
independently  as  a solution  to  the  problem  ot  lack  r)f  sidetone  ( problem  1 I ),  since  it  allows 
the  speaker  to  hear  himsell  through  the  base  station  retransmission.  Ihilh  the  MXHO.'i  styles 
are  satisfactory  in  tit  aiul  lunction.  I he  MX805  'db  has  a more  positive  action  and  reipiires 
less  force  to  operate,  but  the  MXS05/64  has  a shorter  plunger  travel,  which  is  compatible  with 
a M.S473 'll)-()l  boot  seal.  .Also,  the  MH805  '64  is  somewhat  less  expensive  and  easier  to  install, 
therefore,  it  is  recommended  as  the  replacement  push-to-talk  switclt  (tig  2i. 


figure  1.  flie  uUI  ,iiul  new  piish-lu-ialk  switelies,  Nolieo  lluit 
die  new  swileli  is  reluealed  and  lllal  die  swileligiiard  li.is  been 
removed.  1 he  hole  resiillliig  troni  die  switch  leloealion  li.is 
been  tilled  vvilh  epoxv 

I he  onoft  switch  (fig  presents  a iliflerent  problem.  I he  switch  should  provide  .i 
visual  indication  ol  its  position  in  aildition  to  being  more  ruggal  and  ilependable.  Ihree  types 
of  switch  were  considered  toggle,  sliile.  and  rotary.  No  slide  switches  were  tound  which 
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I ii;urc  V I ho  ohl  .iiul  iicu  on  olT '\Mlolio'.  \oin.o  jlvi  llio 
■iltoriulo  loam  f lik'd  oar  ^iishlnii. 


o'oiikl  ho  environinontally  soaloil  aiul  wluol)  oinilrl  li!  iho  spaoos  m iIk  I’R(  -5(>  aiu!  Ilio  l’K(  - 
Several  toggle  switches  ami  a rotary  switch  vsere  iJentitied  vshich  couki  lit.  hut  all  the  .aiuli 
dates  require  a case  modil'ication.  The  camlirlatcs  are  as  tollows 


.M  ( ()  l.lectronics  I’roducts,  Inc  \1SI21^M  5‘>.R)-(J()-SS(l-‘ks',S 

Components  Specialties,  Inc  (CSh  I.^IO,^  5‘».>0-()0-,‘'7S-'kSI " 

Mil -SI’I  ( toggle  \IS:4(.S5-:41  ^‘».r()-00-4.^‘»-5.'.s7 

Mll-SI’l(  rotarv  style  SK20  7()-0,v^  .‘>'l,RJ-()()-2(),'-sM  o 

(reiimres  knoh  \1S‘M  )(  1 1{.  s.^5s4i()-()s7-7''04 ) 


IhotSl  I t lO.t  IS  only  lino  III  man)  switohos  nl  similar  onMslriktinn  pnivulod  hy  lliis  \SN , ,in\  nl  ihoso 
switches  w ill  work 


I ARPIIONI  ( I'SIIIONS 


T1k‘  (.'iirplione  cushions  lor  the  l’R('-56  are  t'illeil  with  iilycerine.  (ilyeerine  is  the  best 
material  known  tbretteeting  a {looil  acoustic  seal  between  a heariiif:  ilet'ender  ami  the  user's 
heail.  It  conforms  to  heail  variations  ami  does  not  conduct  noise  efficiently.  However,  {ilycerme 
is  .1  tluid.  ami  the  earphone  cushions  olten  develop  leaks,  (ilyeerine  leaks  into  the  electronics 
pods,  ilestroyinj’  some  of  the  protective  tbains  and  hein}:  attsorhed  liy  the  printed  wirine 
hoards;  It  also  leaks  onto  the  user  and  Isecomes  dislurhiii}!.  'J  lie  loam  pads  olten  used  with 
hearing  delenders  do  not  provide  so  elfective  a seal  nor  such  ineflicient  conduction  ol  noise, 
since  the  l’R('-.s(i  is  severely  noise  limited,  the  advantageous  properties  of  glycerine  are  re(|uired. 
'I  he  next-hest  proved  tiller  lor  earphone  cushions  is  a silicone  gel  which  does  not  pcribrm  so 
well  as  glycerine  and  which  can  still  oo/e  out  of  the  cushion.  A promising  new  camlidale  is  a 
urethane  gel  which  .ippeais  to  have  properties  approximating  those  ol  glycerine,  hut  which  is 
a formahle  soliil.  Hie  development  of  a suitable  replacement  for  glycerine  should  he  supporteil. 
.is  It  would  he  .111  adv.miageous  improvement  to  the  PR('-5(>  ami  many  other  e(|uipments. 

•As  an  interim  measure,  three  vinyl-covereil  loam  earseals  were  iilentilicd.  I hey  are 
recommended  only  tor  those  flight  ileck  personnel  not  involved  in  catapult  operations  or 
o'her  areas  ol  the  most  intense  noise  conditions,  since  they  are  several  dB  less  effective  in 
attenuation  than  the  glycerine  pails.  The  foam  pads  are  lighter  and.  for  some  users,  more 
comlortahle.  and  there  is  nothing  to  leak  out.  The  three  earseals  are:  Astrocom  part  numher 
102  1 5.  ( lentex  part  numher  ^4C'2(i‘>X.  and  (ientex  part  number  70C21O6.  These  seals  are 
essentially  equivalent  and  are  available  under  NSN  X475-()0-O40-O24O  ( S2..S0 ). 


SI  Ml( OMM  ( TOR  PARTS 

The  2N''41,A  transistor  used  as  the  transmitter  final  and  lrei|uenc\  doubler  and  the 
P(  -I32A  silicon  varactor  used  as  the  modulator  and  as  the  frequency  trijiler  were  both  iden- 
tified as  high-failure-rate  items.  The  stresses  on  both  were  analy/ed  to  determine  possible 
failure  causes.  Although  normal  circuit  parameters  revealed  no  suspicious  characteristics,  .in 
analysis  ol  I Ml-induced  transients  during  high-temperature  operation  revealed  ( I ) excess  power 
dissipation  within  the  device  and  (2)  overvoltage  conditions  at  the  semiconductor  lunctions. 

rile  l’('-1.^2A  characteristics  were  compared  to  MIL-.  .IAN.  and  J.AN-LX  silicon  varai 
tor  specifications  to  determine  candidates  which  could  be  directly  substituted,  which  exhibited 
improved  perlormance  against  the  stresses  identified,  and  which  had  lietter  inherent  failure 
rates.  Two  candidates  were  identified  I N4X0.MI  and  J AN  1NSI40A.  I ests  were  conducted 
111  circuit  and  both  varactors  passed  easily.  The  JAN  IN5I40,A  is  the  recomniemled  repl.ice- 
ment  since  its  improved  ratings  and  manulacturing  quality  control  should  reduce  varactor 
failures  by  at  least  ‘>4  percent.  Lhe  JAN  I N5  I4UA  is  stocked  under  NSN  5‘UH-()0-2.^''-lbSX. 

The  2N74I  A transistor  was  analy/ed  to  determine  replacement  c.iiulidates.  .Although 
a number  of  candidates  were  found,  sulisequent  tests  showed  that  only  marginal  tailure  rate 
improvements  might  be  olitained.  l he  2N2‘LS(i  was  the  leading  candid.ite  identified  which 
could  successlully  replace  the  2N74I  A:  however,  the  2N'2‘>5(i  would  yield  only  a 4-7-perceiil 
tailure  rale  improvement,  which  is  not  significant.  The  primary  problem  with  the  2N"'4I  A 
appears  to  lie  related  to  gernt.iniunt  lunclion  characteristics  under  I M I-leniperature  stress; 
these  same  problems  will  exist  to  a greater  or  lesser  extent  with  all  germanium  transistors 
including  the  2N2‘LSP.  Lhe  packaging  constraints  m the  PR('-.x(i  uiilorlunalely  eliminate  the 
gerinanium  transistors  which  have  designs  least  susceptible  to  the  stresses  causing  the  higher 
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failure  rate.  I'lie  only  practical  solution  is  to  chanee  the  transistor  lechnolofty  to  a silicon 
base.  Work  performed  under  an  independent  task  at  the  Naval  l lectronic  Systems  lest  and 
1-valuation  Detachment  (NI^STID)  converted  the  AN/I’K('-.S6  to  silicon  transistors.  It  is 
recommended  that  the  NI'STI-d)  improvements  he  incorporated  in  lieu  of  the  germanium 
transistors  evaluated  hy  this  effort. 


MR  ROPilONi:  ASSI  MBI.V 

The  M-87  microphone,  microphone  cord,  aiul  mike  boom  collectively  siifler  a vei\ 
high  failure  rate.  Failures  in  the  microphone  are  both  electrical  and  mechanical.  The 
electrical  tailures  appear  to  be  caused  by  humidity  admitted  tlirough  either  cracks  in  the 
case  or  leaks  around  the  element  seal.  The  cracks  in  the  case  are  simply  incomplete  mechani- 
cal failures.  A leaky  element  seal  is  most  probably  causeil  by  the  tearing  or  loosening  ol  the 
seal  by  wind  pressure.  In  lact,  the  M-87  is  susceptible  to  saturation  by  yvind;  in  the  saturateil 
condition,  the  output  drops  by  at  least  .SO  percent  and  the  noise-canceling  charactensi ic 
virtually  disappears  (problem  2).  Another  possible  type  of  electrical  failure  derives  from  shni  is 
■;i-  insulation  breakdown, or,  in  conjunction  with  other  failures,  welding  of  the  dynamic 
windings  due  to  intense  electromagnetic  fields  encountered  on  the  llight  deck  (up  to  200 
\ m).  however,  there  are  no  ilata  conlirming  or  refuting  these  failure  iikhIcs.  In  any  case,  the 
primary  electrical  failure  mode  is  humidity  entering  through  a leaky  element  seal.  Hie 
mechanical  failures  are  mostly  crackeil  cases  resulting  from  rough  abuse.  I he  mike  boom  l^  a 
fwo-piece  wire  loop  assembly.  Fhe  most  freiiuent  failures  occur  at  a weld  on  the  hinge  between 
the  two  pieces  or  at  one  of  the  wire  loops.  V'irtually  all  the  documented  tailures  resulted  t ioni 
users'  attempting  to  bend  the  mike  boom  to  place  the  microphone  closer  to  the  mouth.  I he 
loreboom  (the  loop  connecting  to  the  microphone)  is  not  long  enough  to  tit  all  users  coni- 
lortably  (see  fig  4).  The  failures  to  the  microphone  coni  were  breaks  in  the  wires  ,ii  the 
connectors  (usually  at  the  microphone  end),  primarily  in  the  cloth-covered  versions  (as 
opposed  to  rubber  or  plastic  coated).  There  are  some  false  replacements  ot  the  microplione 
anil  cord  due  to  input  transformer  failures,  but  these  probably  constitute  about  I 2 percent 
ot  the  total  replacements.  Research  revealed  a microphone  assembly  in  the  National  .Slink 
System  which  is  made  up  ot  the  M'8"^  with  a windscreen,  a nuke  troom  with  ,i  longer  line- 
boom,  and  a rubber  coated  cord : the  stock  number  is  ^'Ri.^-OO-l  8 1 -02  I The  windscreen 
w'ill  protect  the  .M-87  from  wind  saturation,  Ihe  element  seal  from  wind  tearing,  and  the  case 
Irom  much  of  Ihe  normal  abuse.  Additionally  , the  windscreen  reduces  annoy  mg  speech 
artitacts  Irom  “p"  and  “s”  sounds  and  helps  the  user  to  properly  position  the  microphone 
for  maximum  output  and  intelligibility  . 


( ABI.l  ASSI  MBI  Y 

The  cable  assembly  between  Ihe  electronics  pods  has  a moderately  high  tailure  i.ile 
Many  of  the  failures  occur  in  the  ribbon  cable  where  it  enters  the  connector  blocks.  .At  this 
point,  the  cable  is  Hexed  across  its  width  rather  than  in  line:  this  puls  a severe  laligumg 
strain  on  the  cable.  In  order  to  relieve  Ihe  strain,  it  is  recommended  that  adhesive  seal. ml 
RTV-102  be  applied  in  accordance  with  figure  .‘i  or  (i.  .Although  other  failures  occur  within 
the  connector  blocks,  the  design  preeludes  doing  anything  to  correct  this  problem. 


t iguro  4.  rtic  old  and  new  mieropliones,  boom  assemblies,  and  eonneeime 
cords.  I he  new  boom  assembly  has  a longer  lorehoom.  The  connecimg  cord 
IS  wrappeil  around  Ihe  boom  to  avoid  snagging  aiul  lo  provide  '.tram  rebel 

SUMM.AKV  ()I  IIKIII-I  All  URI  -RATi  I II  MS 

The  above  high-t'ailure-rate  items  account  for  .“sO  percent  of  all  corrective  maintenance 
actions  rejsorteil. 


PC  BOARDS 

Ihe  printed  circuit  hoards  used  in  the  PR(  -5(i  have  been  shown  to  e\|saiul.  The  e\- 
pansion  loosens  the  feed-through  groinuls  and  causes  intermittent  contacts.  .Although  ground 
connection  is  not  lost,  the  intermittent  contacts  can  detune  the  radio  by  altering  the  pattern 
of  ground  currents.  Apparently  the  board  expansion  is  caused  by  ( 1 ) the  absorption  ot 
moisture,  (2)  the  absorption  of  glycerine,  and  (.^)  aging.  The  board  material  is  not  particularlv 
susceptible  to  moisture  absorption  when  it  is  conformal  coated,  but  freipient  stripping  id  Ihe 
coating  for  repairs  and  occasional  omission  of  coating  after  repairs  does  contribute  lo  Ihe 
board  swelling,  (dycerine  has  been  found  inside  a number  ol  Ihe  pod  assemblies  and  has  been 
shown  to  contribute  significantly  lo  board  swelling.  T he  eai  seals  are  the  source  ol  Ihe  glycerine. 
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INTERCONNECTION  CABLE 


;ippliod  111  II  comii-’clmg  mlilc  In  pnivklo  sliain  iclicl  \olki'  lnnv  llu' 
Ihe  pivot  on  tin:  oaipod 
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ELECTRONICS  POO 


(1)  FILL  WITH  RTV  102  (ADHESIVE  SEALANT),  DRY  24  HOURS  (MIN)  |1  WEEK  PREFERRED] 

(2)  COAT  WITH  RTV  102  FOR  ABOUT  1 INCH  (25mm)  LENGTH  INCLUDING  PART  OF  THE 
CABLE  TWIST 


I mure  5 .Applkalioii  ol  adlicsivc  sealant. 


Tlio  ilcvclopmonl  ot  a new  ilry  car  seal  and  the  interim  utili/ation  ot  loam-tilled  ear 
seals  where  lower  noise  levels  permit  will  greatly  reduce  this  prohlem.  Ilu  a^m;:  ot  the  hoards 
primarily  atTects  solderability.  the  retention  of  the  circuit  toils,  and  the  ho.ird  material,  which 
Hakes  and  swells.  When  a board  is  deterioratinj!  in  this  way,  it  should  be  replaceil. 

The  board  swellint;  problem  ileserves  the  attention  ot  the  fleet  technicians  because  the 
electrical  etieefs  are  so  ditTicult  to  track  down.  It  is  recommended  that  the  teeil-throuf:h  firounds 
be  touched  up  with  solder  periodically  to  ensure  that  no  intermittent  contacts  occur,  this 
should  especially  he  dr>ne  on  the  transmitter. 


.ADJUSTMtNTS  AND  ALIGNMENTS  t Problems  .1.  5,  and  6) 

Sgi  l L(  II  ADJUSTMENT 

The  s(|uelch  adjustment  is  too  critical  to  be  a practical  adjustment.  A ver>  small  change 
m tlie  variable  resistor  used  lor  srjuelcli  adjustment  results  in  a large  change  in  si|uelch  ihresliold. 
In  some  units,  a 100-ohm  change  ( I percent ) is  sut'tlcient  (because  of  worst-case  tolerance 
combinations)  logo  from  the  unsquelched  condition  to  a squelched  condition  which  cannot  be 
broken  in  certain  operating  positions  by  normal  signal  strengths.  With  the  current  variable 
resistor,  a 1 00-ohm  change  is  etfected  in  only  3 degrees  of  arc.  Furthermore,  the  current 
variable  resistor  is  easily  knocked  out  of  adjustment  by  impact  shocks.  The  radical  misadjust- 
ment  of  siiuelch  can  appear  to  be  a failure  in  the  audio,  squelch,  or  noise-AVC  modules,  which 
often  leads  to  the  false  removal  of  these  modules.  A 10-turn  established  reliability  MIL-type 
variable  resistor  is  recommended  to  replace  the  current  part.  The  new  part,  KJR26l'W)03M. 
will  be  much  simpler  to  adjust,  since  100-ohm  changes  will  now  be  effected  in  36  degrees.  Tlie 
part  is  stocked  under  NSN  5005-01-012-3770.  Figure  7 shows  the  existing  and  recommended 
replacement  sriuelch  controls. 


T R AN  SM ITTI  R ' R FC'I  I VI  R A FIG  NM I NTS 

The  PRC-56  is  very  susceptible  to  impact  shocks  and  acoustic  vibrations,  especially 
111  transmitter  and  receiver  alignments.  Fully  20  percent  of  all  reported  total  failures  (ref  4) 
are  misalignments  only  and  do  not  require  a part  replacement.  Temporary  losses  of  signal  m 
certain  deck  locations  also  result  from  misalignments.  Transmitter  alignment  requires  18  steps 
and  receiver  alignment  requires  48  (ref  5).  Considering  both  setting  up  to  test  and  reassembling 
the  radio,  the  alignment  procedures  require  skilled  maintenance  manpower  (often  a Petty 
Officer  First  Class).  A few  ot  the  adjustments  are  somewhat  critjcal.  but  most  of  the  misalign- 
ments are  caused  by  the  mechanical  instability  of  the  tuning  components,  especially  the 
variable  inductors.  It  is  recornmetuled  that  Tellon  tape  be  used  to  stabilize  the  tuning  slugs  of 
the  variable  inductors.  The  tape  will  allow  ailjustments  to  be  made,  but  the  impact  shock 
effects  will  become  minimal.  Figure  8 illustrates  tape  wrapped  around  a variable  inductor  core. 


* Material  History  Report.  MSOD,  Meclianicsburg,  PA,  I 70.‘i5,  Set  hr,  liOh,  Folder  SS057,  of  2 Aiigiisl  |v»76, 
MSOI)  4760  S5704  (W,  Is  Detailed  Record  of  Coinpleled  Maliilenaiice  Actions 
’Fliglil  Deck  ('omniunicalion  System  (AN/SRC  22(V))  Technical  Manual;  NAVFI.F.X  ()6(, 7-067-0010 
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rii»urc  Ihenow  vjiioMi  jJ|iislmciil  mslallod  ( !i»\vor  Uompaicil  lo  iIk‘ «>M  .uliiisinu’nt 


I he  total  rei|Uireiiients  lor  aliitnmeuls  should  he  rediieed  IS  I'ereeni  In  ihisaelioii  alone  I he 
realignments  ilone  in  eonjimetion  with  other  eorreetjve  inaintenaiKe  will  he  redneed  ahoul 
percent  through  correction  ol  the  high-lailure-rale  items  identilierl  m this  siud\  theretoie.  it 
IS  possible  to  reduce  the  alignment  maintenance  time  in  excess  ol  •sO  percent 


Rm  iVhK  I RON!  I Nl)  (Problem  7| 

I he  receiver  Iroiil  end  gam  de|iends  on  the  2N2d‘>S  Iraiisisioi  I or  adeipiate  gain,  the 
must  have  a het.i  ol  30.  Inade(|uate  gam  results  m signal  washout  In  the  lirsi  local 
oscillator  and  an  ap|iarent  audio  module  lailiire.  I he  nominal  beta  ol  Ihe  2N2 3'hs  is  33.  hul 
It  varies  Irom  20  to  '^5.  Over  the  years,  jiroportionatelv . more  .iiul  more  transistors  h.wc  been 
produced  in  the  low  end  ol  the  beta  spectrum,  recently,  it  was  loiiiul  that  onl\  10  percent  ol 
Ihe  2N230Ss  in  a large  sam|ile  ol  parts  obtained  Irom  Ihe  N.ilion.il  Slock  System  h.id  adei|uale 
gam  lor  the  AN  l’Kr-5(i.  \ number  ol  candidate  replacements  with  similar  ch.iraclerisiics  md 
minimum  betas  ol  30  were  investigated,  but  lor  one  reason  or  another  none  proved  s.ilisl.idory. 
However,  independent  work  by  the  Naval  1 lectromc  Systems  lest  .nul  1 vahi.ilion  l)et,ichinenl 
(Nl  SII  1)1  has  identilied  silicon  transistors  to  repLice  the  germ.inium  licinsisiors  throughout 
Ihe  I'RC-.Sb.  Ihe  silicon  lechnology  is  ch,ii,icieri/eil  by  belli  r l.nliiie  r,iles  ,ind  less  susceptibility 
to  circuit  stresses  and  to  lemper.ilure  vari.inces  It  is  ,mticip.iled  Ih.il  Ihe  proposetl  Nl  SII  I) 
solutions  will  also  correct  this  problem. 


Figure  S.  Tape  wrapped  lightly  around  the  core  of  a vaiiable  inductor  keeps  the  core  Irom 
vibrating  out  ol  adjustment 


USER  ACCEPTANCE  (Problems  8,  9.  and  10) 

I hc  PRC-5(i  rates  liigh  in  user  acceptance,  jitdgitig  I’rom  interviews  ol  ship  persontiel. 
A large  portion  ol  this  high  acceptance  relies  strictly  on  the  essential  service  provided  hy  the 
I- IK'S  coitpled  with  the  fact  that  there  ts  no  alternative  to  date.  The  itnportatice  of  the 
system  to  the  user  tends  to  mask  the  various  problems  which  are  irritating. 

Most  irritating  is  the  presence  of  severe  pressure  points  on  the  lop  and  sides  of  the 
head  resulting  from  the  concentration  ol  the  entire  weight  of  the  transceiver  onto  the  head- 
band  pad  and  the  sagging  of  the  electronics  pods  into  the  neck.  The  weight  can  be  reiiistri- 
buted  by  snapping  two  headband  pads  from  the  11-1  57,  AlC  over  the  ends  of  the  headband 
as  shown  m figure  9.  I hese  pads  will  distribute  the  weight  sufficiently  so  that  most  users 
will  not  suffer  excessive  pressures.  I he  pads  are  designated  MX-2507  Alt  and  are  available 
through  the  stock  system  under  NSN  5965-00-71  5-6162  (less  than  S0.90  each  I. 

Another  problem  is  the  lack  of  a standby  position  for  the  earpinls.  .A  standby  posi- 
tion relieves  the  pressure  from  around  the  ear  during  times  of  relative  ipiiet  Ideally.  Ihe 
standby  position  would  also  allow  enough  space  for  Ihe  user  to  wipe  oil  his  ear  with  a towel 
without  dolling  the  helmet.  Unfortunately,  the  design  of  the  helmet  precludes  a standby 
position  short  of  doffing  the  helmet  itself. 

The  two  factors  above  plus  a number  of  other  minor  helmet  problems  combine  to 
create  major  problems  of  di.scomfort  and  irritating  difficiillies  in  the  use  of  the  helmet  radio 
during  operations.  In  some  cases,  an  individual  user  is  not  aware  of  the  irritation,  however. 
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It  IS  transljicil  into  pliysical  alniso  ol  the  radio  either  inadvertently  or  overtly.  I he  radios 
are  tossed  earelessly  into  a corner  or  slammed  into  a steel  deck  ilepeiuling  on  the  laligue  aiui 
irritation  id' the  user.  This  fact  directly  contributes  to  an  inordinately  high  unit  replacement 
rate  and  to  the  need  lor  Ireiiiient  repairs.  I'wo  lactors  will  enhance  the  user  care  ol  the  radio 
1 1 » improve  its  comidrt  and  reduce  the  latigue  caused  by  it,  and  (2)  make  it  a personally 
assigned  item. 


I igiire  n .MX-2507 'Air  pads  installed  to  relieve  pressure 


In  order  to  make  Ihe  I’KC-.'sb  a personally  assigned  item,  it  is  necessarv  to  have  enough 
radios  tor  all  personnel  plus  adilitional  spares  to  compens.ite  lor  those  being  lixed.  On  a ( A’, 
this  would  retpiire  increasing  the  allowance  Irom  to  ami  .uiding  another  battery  charger 
On  a I, I’ll,  Ihe  existing  complement  ol'  l(>  issulTicient,  but  the  allowance  lor  a I I’D  should  be 
increased  Irom  H to  10.  I hese  estimates  are  based  on  a study  of  oper.ilions  in  support  ol  ihe 
Secure  Man-on-the-Move  ( omnuinications  System  (MOMCOMS)  ilevelopmeni  tret  (i).  the 
first  increment  ol  MOMCOMS  will  replace  the  I DC  S i,i  1 \'H2.  Hie  maintenance  iei|uirements 
and  unit  replacement  rale  lor  l.l’lls  is  at  most  2,s  perami  that  lor  ( A s ,iiul  I I’Ds.  which 
demonstrates  the  henelils  ol  personally  assigned  units,  l ewer  units  should  be  leipiireil  m 


’’Set  lire  Man  nn  itie Aluvc  (1)111111111110111011  System  I MOMCOMS ).  Vol  111110  II . M 1C  1 1)  2 1 si)  M.i\  I 'I75, 
JH  Inwiisend  .ind  DC  (uhson 
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procurement  since  the  inere;ised  allowances  shoulil  result  in  significantly  lower  replace- 
ment rates  than  the  current  replacement  rates  now  experienced  (approximately  40  percent 
per  year  ref  7). 


SIDE  TONE 

The  l’K('-5(i  does  not  currently  have  sidetone;  however,  il  the  recommendation  to 
replace  the  push-to-talk  switch  with  a pushhutton  switch  is  lollowed.  provision  ol  sidetone 
will  he  inherent  (see  High  I'ailurc  Rate  Items  Switches).  The  effect  of  sidetone  in  high- 
level  ambient  acoustic  noise  is  multifold.  Sidetone  provides  confidence  to  the  user  that  he 
is  communicating,  causes  him  to  keep  his  vocal  effort  below  the  strain  level,  and  slows  down 
his  speaking  rate.  These  factors  combine  to  reduce  voice  fatigue,  which  improves  long-term 
intelligibility.  In  theory,  the  user  is  also  aided  in  enunciation,  thus  improving  intelligibility. 
Sidetone  should  be  a welcome  addition. 


RECOMMENDATIONS 


FOR  SHIPBOARD  ACTION 

1.  Most  of  the  identified  corrective  actions  can  be  accomplished  easily  as  part  of  a 
field  change.  The  proposed  field  change  in  appendix  A is  well  within  the  capability  of 
ship's  forces.  The  field  change  includes  new  on/off  and  push-to-talk  switches,  a microphone 
with  winditcreen,  a longer  microphone  boom,  an  improved  squelch  adjustment,  improved- 
reliability  parts,  more-stable  tuning,  and  sidetone. 

2.  Those  users  who  are  not  subjected  to  the  most  intense  noise  levels  (such  as  during 
catapult  operations)  should  consider  an  interim  replacement  earseal  (N.SN  847.S-()0-d40-‘»24‘f ) 
rather  than  the  current  glycerine-filled  earphone  cushion. 

3.  Those  users  who  are  bothered  by  a pressure  point  on  the  top  of  the  head  should 
install  MX-2507/AIC  headband  pads  over  each  end  of  the  PRC'-.Sb  headband. 


FOR  DEPOT  ACTION 

1 . Depot  activities  should  note  especially  the  replacement  of  the  rNT35()UO  I PI  8 
capacitor  by  M3y00b/09-b46‘f  and  the  PC-132  silicon  varactor  by  .IAN  1N.‘'140A  silicon 
varactor. 

2.  The  2N2398  transistors  used  in  the  RE  front  end  should  be  screened  to  ensure 
a minimum  beta  of  30. 


FOR  NAVELEX  ACTION 

1 . Approval  of  the  proposed  field  change  (appendix  A)  and  associated  engineering 
change  proposals  (appendix  B)  is  recommended. 

’Naval  I'.lcclronjc  Sysloins  C'oiniiiaiid  Dclachiiiciil.  Mcehaiiicsburg.  PA  lei  lor  4U4.tA  MJ.S  til  1 . 44(H),  Ser 
3.W4-404.t  t)(  10  .September  P)7(i 
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2.  The  proeurciiKMil  of  the  batteries  for  the  AN,  l’R('-56/55  should  be  investigated 
and  more  stringent  quality  eontrol  provisions  instituted  to  assure  battery  seal  integrity.  II 
necessary,  a second  stturce  should  be  developed  and  the  inclusion  of  newer  battery  techno- 
logy into  the  cell  construction  should  be  supported.  It  is  strongly  felt  by  this  investigator 
that  a battery  redesign  is  warranted  and  will  result  in  greatly  improved  battery  life  with 
resultant  cost  savings. 

I he  nonstandard  parts  now  used  in  the  AN/SRC-22  system  should  be  revieweil 
and  replaced  with  MU  -tvpe  parts  wherever  possible.  This  will  improve  both  the  reliability 
and  logistics  of  the  system. 

4.  Ihe  ilevelopment  of  a new,  nonlluid  earseal  (earphone  cushion)  with  the  acoustic 

and  fit  advantages  of  glycenne  should  be  supported.  > 

5.  The  findings  of  NT  STl  I)  should  be  implemented,  replacing  the  germanium  tran- 
sistors \Mlh  silicon  transistors. 

b.  The  allowance  tor  .\N  l*RC-56s  should  be  increased  to  allow  most  users  to  he 
.issigned  a unit  for  personal  use. 


I 
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APPENDIX  A:  PUBLICATION  ARTICLE  (Proposed) 


Field  Change  ( I ) AN/PRC-56  Radio  Set 
Operational  and  Reliability  Improvements; Type  II,  Class  A 
Routine  Action;  1.5  Man-hours/Radio 

This  field  change  applies  to  the  Radio  Set  AN/PRC-56,  the  helmet  radio  of  the 
AN  SRC-22(\'>  f light  Deck  Communication  System,  flic  purpose  ot  this  field  change  is 
to  improve  the  reliability  i)f  the  highest  failure  rate  components,  to  reduce  the  tolal  main- 
tenance time  [X’r  radio,  to  add  sidetone,  and  to  improve  certain  other  operational  features, 
liquipment  nomenclature  is  not  affected. 


MATERIAL  REQUIRED: 


Item 

Quantity 

Description 

N.SN 

1. 

1 

Microphone,  boom,  and  cord  assy 

5965-00-181-0213 

A 

1 

RJR26FW103M  resistor,  variable, 
10  turn,  established  reliability 

5905-01-01  2-3770 

3. 

1 

Switch,  pushbutton,  miniature, 
style  M8805/64 

5930-00-473-3386 

4. 

1 

i 

1 

Boot,  Dust  and  Water  Seal. 
M 5423 '10-01 

5930-00-950-4541 

.S. 

1 

Switch,  toggle,  spst  MS  24655-241 

5930-00-459-538'' 

6. 

1 inch 

Tape,  Tefion 

8030-00-875-9747 

7, 

1 oz 

Epoxy 

8040-00-061-8303 

8. 

.2  oz 

RTV-102  (Dow  Corning  732RTV) 

8030- LL-1  1 1-5858 

9. 

1 inch 

Masking  tape 

(materials  6,  7,  8,  and  6 come  in  quantities  sufficient  for  approximately  16  field  changes) 


TOOLS  REQUIRED 

Soldering  iron 
Solder,  60/40 

•Screw  drivers,  pliers,  etc,  normally  required  for  AN  PRC-56  maintenance 

Drill  and  1 4 inch  drill  bit 

Test  set  for  AN/SR(  -22  (Bendix  TS-IOOA) 

f ile,  fiat,  1 /2  inch 

Knife,  pocket 

NOTIc  Because  ol  the  drying  times  recpiired,  it  is  recommended  that  this  field  change  be 
accomplished  when  the  radio  can  be  out  of  service  for  a day  or  more. 
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PROCEDURES 


1 . Remove  the  helmet  assembly,  ensure  unit  is  oft,  remove  battery. 

2.  Separate  the  eleetronies  pods  from  the  headband  assembly,  disconnect 
the  interconnecting  cable  W.^OOI . 

3.  Remove  the  back  ot  the  receiver  pod  and  unfasten  the  receiver  printed 
circuit  board. 

4.  Remove  the  push-to-talk  switch  (S3002)  and  the  switchguaril  tab.  Lightly 
twist  together  the  brown  and  white  wire  removed  from  terminal  3 and  the 
green  and  white  wire  removed  Irom  termitial  2. 

NOTL  : It  is  recommended  that  steps  1 through  4 be  accomplished  on  all  e(]uipments  to  be 
lleld  changed  and  that  step  5 be  accomplished  at  the  same  time  for  all.  Also,  it  is 
recommended  that  step  24  be  accomplished  at  the  same  time  for  all  units. 

5.  Mask  the  front  of  the  mounting  hole  for  S3002,  mix  the  epoxy  in  accordance 
with  the  directions,  and  fill  the  hole  Hush  to  the  inside  of  the  case;  allow  to 
dry  at  least  2 hours. 

(i.  Remove  the  back  ot  the  transmitter  pod  and  unfasten  the  transmitter  printed 
circuit  board. 

7.  Remove  the  on/ott  switch  (.S3001  ) and  the  outsiite  switch  protection  tab. 

8.  Install  the  toggle  switch  (MS  24655-241 ) with  the  terminals  towarri  the 
outside  of  the  pod  (away  from  the  ear  defender  side),  using  the  switch  boot 
from  the  old  switch.  It  will  probably  be  necessary  to  file  the  plastic  block 
in  the  comer  ot  the  pod  back  to  make  space  for  the  switch;  a sharp  knife 
will  assist  in  cutting  away  excess  material.  I he  "on”  position  of  the  switch 
should  correspond  to  the  “on”  mark  on  the  inside  switch  protection  tab. 
Solder  the  wires  removed  from  the  okl  switch  to  the  new  switch;  the  wire 
from  the  battery  (red  and  white)  slunild  be  connected  to  the  top  terminal. 

d.  Remove  the  microphone  M-87,  microphone  cable  (W3002),  and  mike  boom 
by  removing  the  bolt  holding  the  boom  swivel  to  the  mounting  plate. 

10.  Install  the  microphone  with  windscreen,  boom,  and  cord  assembly  (item  1 ). 
Wrap  the  cord  assembly  around  the  boom  2'o  limes  before  plugging  it  into 
W3()()l. 

I I On  the  receiver  printed  circuit  board,  locate  the  squelch  control  ( R-1  5 I ) and 
remove.  The  conformal  coaling  over  the  leads  shoirid  he  removed  in  accord- 
ance with  the  technical  manual  procedures. 

12.  Install  Ihe  RJR  26  I W 103M  in  Ihe  scpielch  control  position.  I here  shoukl  be 
a small  gap  beneath  the  new  control  and  the  printed  circuit  board.  Reapply 
conformal  coating  in  accordance  with  the  technical  manual. 

13.  I’erform  steps  (a)  through  (d)  for  the  following  variable  inductors: 


I I in  the  l irsi  Oscillator 

(R(  VR) 

1,40  in  the  l irsi  Mixer 

(R(  VR) 

L()0  in  the  l irst  23.5  Mil/  Amplifier 

(R(  VR) 

170  in  the  .Secoiul  23.5  Mil/  Am|ilifier 

(R(  VR) 

I'HO  m the  Secoiul  Oscillator 
r‘>()  in  the  Secoiul  Mixer 
1,6  in  tile  I ransniitter 


tR(  VH) 
(K(  VK) 
(R{  VK) 


a).  Remove  the  timing  slug  (count  the  turns  re(|uired  to  back  out  the 
tuning  slug  to  ex|K-ilite  returningl. 

h).  Cut  a strip  orTellon  tape  1 H inch  wide  hy  the  width  ol  the  tape. 

c) .  Wrap  the  tape  tightly  onto  the  tuning  slug  in  a spiral  in  the  same 

direction  as  the  threads.  Do  not  wrap  the  tape  over  itsell  . The  tape 
should  be  stretched  to  conform  to  the  slug. 

d) .  Replace  the  tuning  slug. 


NOTH:  The  epoxy  applied  in  step  5 should  be  thoroughly  dry  before  proceeding  to  the 
following  steps. 


( .Al'l  ION:  ('are  must  be  taken  to  avoid  damaging  the  radio  with  the  drill. 


14.  Unfasten  the  transformer  I .^001  anil  capacitor  ('3001  assembly  to  avoid  damage 
while  drilling;  DO  NO  I disconnect  the  leads  to  the  assembly.  Tape  the 
assembly  to  the  TBl  side  of  the  case. 

1 5.  Remove  the  masking  tape  from  the  epoxy-tilled  hole. 

16.  Drill  a I 4 inch  diameter  hole  3 '4  inch  from  the  side  of  the  case  and  I 2 inch 
from  the  edge.  I his  should  center  the  hole  over  the  "X”  in  "XMl  f"  and  in 
line  with  the  volume  control.  F inish  the  hole  edges. 

P.  Install  the  pushbutton  switch  M8X05/64  with  the  M5423  T0-01  boot.  .Solder 
the  blue  and  white  wire  (from  terminal  4 of  TBl ) to  the  bottom  terminal  of 
the  switch.  Solder  the  two  wires  which  were  lightly  twisted  together  in  step  4 
(brown  and  white  from  F;6  on  the  receiver;  green  and  white  from  terminal  S 
of  FBI  ) to  the  top  terminal  of  the  switch.  Note  that  the  receiver  will  now 
remain  on  when  the  push-to-talk  switch  is  activated. 

IH.  Replace  the  T300 1 ( 3001  assembly. 

DU  Replace  the  receiver  printed  circuit  board  and  the  transmitter  printed  circuit 
hoards  into  their  respective  pods. 

20.  F line  and  align  the  receiver  and  transmitter  in  accorilance  with  the  technical 
manual. 

21.  Replace  the  pod  covers  and  reconnect  the  headband  assembly  and  the  cable 
assembly  W3001.  Notice  that  there  must  be  a 1 '4  twist  in  W3001  in  order  to 
connect  it  to  the  electronics  pods;  ensure  that  only  a I 4 twist  is  employed 
and  not  a 3/4  twist  which  results  from  twisting  the  wrong  direction. 

22.  Connect  the  microphone  cord  assembly  W3002  to  W300I  by  lightly  wra|iping 
the  excess  length  around  the  microphone  boom  2-I/2  turns  before  plugging 

It  in 

23.  F.ay  the  radio  so  that  W3001  is  on  top  and  form  the  cable  near  each  connector 
so  that  the  cable  is  above  the  top  of  the  connector  and  forms  a I 4 inch  gap 
between  the  cable  loop  and  the  connector. 


I 
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24.  I.nsurc  tluil  the  cable  and  connector  are  clean  and  dry.  Apply  R TV-102  to 
fill  the  pap  between  the  aible  and  connector  in  accordance  with  the  directions 
on  the  tube.  Allow  to  cure  at  least  24  hours. 

25.  Reinstall  the  radio  in  the  helmet  assembly. 


ROUTINE  INSTRUCTIONS 

1.  Make  corrections  to  the  technical  manual  for  the  I light  Deck  Communication 

System  AN 'SRC-22( V ),  NAVELEX  0067-097-0010.  in  accordance  with  the 
instructions  below.  ^ 

2.  Personnel  accomplishing  this  field  change  shall  record  its  completion  by  sub- 
mitting the  appropriate  Shipboard  Maintenance  Action  Eorm  in  accordance 
with  OPNAV  43P2  using  Equipment  Identillcation  Code  (EIC)  QDIV. 

TECHNICAL  MANUAL  CORRECTIONS 

1 . Eigure  5-14,  page  5-35,  and  Eigure  5-22,  page  5-51  : add  a line  to  the  sche/natic 
of  S-2  showing  terminals  .2  and  3 permanently  wired  together. 

2.  Eigure  6-13,  page  6-29:  add  a iu)te  directly  under  S2.  “Eerminals  2 and  3 are 
now  Terminal  2 only." 

3.  I able  ‘'-4.  page  7-47,  hem  number  10:  delete  all  alter  -T  LETTROl  YTIC" 
and  add  "33  fi\  . IOC  tolerance.  I 5 Vdew,  Mil,  type  M39006/09-6469." 

4.  Table  7-3.  page  7-29,  reference  designation  MK3001  : change  manufacturer's 
ctxle  from  “82872"  to  "81  134”  and  part  number  from  “MC-87/A1C"  to 
"693-8417  (M-87  A1C).” 

5.  Table  7-3,  page  7-29,  reference  designation  MP3002:  delete  all  after  "Rubber;" 
and  add  "MIE-type  M5423/10-01 ." 

6.  Table  7-3,  page  7-29,  reference  designation  S3001  : delete  all  after  “TOCiCil.I::" 
and  adil  "Spst : Mll.-type  MS24655-24 1 .” 

7.  Table  7-3,  page  7-29,  reference  designation  S3002;  delete  all  after  "SWITCH.” 
and  add  "PUSIIIIUTTON,  MOMENTARY:  Spst,  n.o.,  MlL-type  M8805  64." 

8.  Table  7-3,  page  7-32.  reference  designation  R335  1 : delete  all  after  “W'lRl  - 
WOllND."  and  add  “10-turn,  10  kilohms,0.5  W,  MIL-type  RJR26EW103M." 

9.  Table  7-3,  page  7-13.  reference  designation  CR1401 : delete  all  after  "10  pE'” 
and  add  “65  Vdc.  MIL-type  JAN  IN5140A.” 

10.  Table  7-3,  page  7-30,  reference  designations  CR3I04  and  CR3105;  delete  all 
after  “silicon  varactor”  and  add  “10  pE',  65  Vdc.  MIE-type  JAN  1N5I40A.” 

I 1 . Table  7-3,  page  7-39,  reference  designations  CR4104  and  CR4I05:  delete 

all  alter  "silicon"  and  add  “varactor,  10  pE,  65  Vdc,  Mll.-type  JAN  1N5140A." 

Record  this  action  in  the  Record  of  Changes;  in  Table  1-11,  page  1-21,  “I  ield  and 
f actory  Changes;”  and  adjacent  to  each  pen  and  ink  correction  by  inserting  this  TIB  number. 
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APPENDIX  B;  ECPs  ASSOCIATED  WITH  RECOMMENDED  FIELD  CHAN(,E 


MIUSTD-4B1A 
la  Octobar  1972 


eNGiMeCRING  change  proposal  (SHORT  FORM)  pacpaaco 

(Ut  FOU  /ASm<T/0Af5; 

fCP  NO 

POOaiBINf.  ACriVtTV  NO. 

NavaT  Ocean  Systems  Center 

271  Catalina  Blvd,  San  Diego,  CA  92152 

2 CODE 

55910 

3 Cl  ASS  h*  fCN  |a  jCS’ 

j root 
1 

•_  Mi  1 rr 

► c • * M ONS  f EC  Tf D 

1 7 OSAa  , N -,S  Af  » ( , T(  D 

Mrs  Cf>Ol 

>F-{  . t . C ATtON-  'XXTLMfST  NO 

M#N  CODE 

•( . 

! 

J 

r 



• Ttrit  C (HANOI 

Reliability  and  Operating  Improvements 

9 CONfNA  .r  NO  A 1 iNf  '1 

10  CCN»  ICiLNATION  MtM  N(V{NCl  ah  Bt 

AN/PRC- 56 

1 1 IN  PBODUC» lON 
□ vfS 

1}  NAMf  G>  »-AfcT  L.N  LC*I5T  AS5<MBlv  AfFCCTiO 

T3  Ei'sfAtPrioN  hi  :»«an.a  f^  . ^ y y 

13  AANT  NO  OB  0(S'CA»*’ION 

Ci rcui t Cesiqnation 
MK3001 

53001 

53002 
MP3002 

R3351 

Capacitor  Item  #10 


Current  Part 


New  Part  NSN  of  New  Part 
693-8417  (81134)6965-00-181-0213 
MS24655-24  1 5930-00-459-5387 


>930-00-473-3386 


M-87/A1C 
TSX-86  (04009) 

TMX-  3 (04009)  M8805/64 

N- 50328(97539)  M5423/10-01  5930-00-950-4541 

3329H-1-103  (80294)  RJR26FW103M  5905-01-012-3770 

TNT356U012P16  (37942)  M39006/09-6469  5910-00-010-8015 


Th?'&bO'y?'"turrent  items  have  been  identified  as  high  failure  rate  items  in 
the  AN/PRC-56;  the  recommended  new  parts  are  all  of  significantly  better 
reliability.  In  addition,  the  new  S3002  is  easier  to  operate  and  will  be 
wired  to  provide  sidetone,  a greatly  desired  feature.  The  new  R3351  is  a 
10-turn  vice  1-turn  variable  resistor  which  will  make  the  critical  squelch 
adjustment  easier  to  accomplish  and  more  rugged.  The  new  MK3001  is  the 
M-87/A1C  with  a windscreen  which  improves  speech  characteristics,  prevents 
wind  saturations,  and  protects  the  sensitive  elements_from  damage. 

T*  ir I *Tio  1 o ; sf  ” 


NONE  _ . _ 

Ir  >MOci>rT'ioN  irffCTtvlTY  er’bIR'Ol  NO 

ALL 


i«  bf c(M«f NIjCO  Tfcrji  • t Cf*fC'*vlTv 

FLEET 

T»  co5»s7aa“yings 


19  tMICt  ON 

_N_/A  

'jO  I S»  IfcUTlO  « I T DIM  vf  NT  VHrOUl  I 

N/A 


Net  savings  $10.000  annually  plus  750  maintenance  man-hours 

JJ  >j9MMriN',  THONi 


? 3 APPROVAL /O I SAPPfiOvAl 


ACtfvlTv 


OD  ' ••  1 69 3 


5/N.O 102. 020- 6500 


Figure  - 1 Page  7 


MIL-STD-481A 
18  October  1972 


ENGlNECmMG  CMAMGE  PROPOSAL  (SHORT  TORN) 
(sn  Ku-sro  i>$t  ton  iHsmuriottsi 

NO 

ABOOjBfNG  AfMviTV  **0 . 

1.  ORIGINATOR  NAME  AND  ADf^Hf  SS 

Naval  Ocean  Systems  Center 

271  Catalina  Blvd,  San  Diego,  CA  92152 

? con 

55910 

) Cl  0*  ("*  |4  . -.r  1^  i-ii 

1 C'f.  , 

i 1 

f SPf  C ♦ i 1 C.SS  Af » t c Ito 

».  An  n Tt .. 

MfR  coor 

sr»  . t 1 r AT  (ON 'tOr.'A*fN’  NO 

I rot»  ; 

N M>i(  b 1 SI  , 

j i 

1 1 

1 

T 

• TITlI  Cf  CHANGE 

Reliability  and  Logistics  Improvements 

9 CON'BACT  NC  A LINi  iT(M 

1 

10  CONf  IGLiAAT  ION  1 TEU  NOMENCl  AT\JRE 

AN/SRC-22  Flight  Deck  Communication  System 

1 1 IN  RROCvC  T ION 

12  NAA>(  Of  PART  OR  tOiifST  ASSlMBLr  AME'-TEO 

CR1401,  CR3104,  CR3105,  CR4104,  CR4105 

lA  oisfR'p’iON  r»  Change 

13  Part  no  o« 

^PC-132, 

' OESi>NA’iiN 

PC-132A  (01281) 

Replace  PC-132  and  PC-132A  (NSN  5961-00-916-0661)  silicon  varactor  diodes 
with  JAN  1N514CA  silicon  varactor  diodes  (NSN  5961-00-257-1688)  in  the 
RT-647/SRC-22(v),  AN/PRC-55  and  AN/PRC-56. 


IS  NffO  fOa  CMAN(jf 


The  JAN  IN  5140A  has  a significantly  better  failure  rate  (estimated  to  be 
15  times  better,  minimum)  than  the  PC-132  or  FC-132A  and  is  readily  avail- 
able whereas  the  PC-132  is  a proprietary  dpvice  that  is  becoming  difficult 
to  obtain.  Replacement  is  recommended  as  diodes  fail  in  service.  Better 
failure  rate  of  JAN  IN  5140A  results  from  manufacturing  quality  control 
and  higher  PIV  rating. 


i«  cfrict  OH 


NONE  . _ _ __ 

17  T M Uf  Tl  Vl  Tt  |.r  NO 


all  

Trom  T flM-Mvitv 


FLEET 

Ti  TsTiMATtO  CCStS/S*viNC.S 


1400  annua 


1 .. 


1®'  ti’ufT TiON  pii 


N/A 

to  tsJ  iMAiio  ■’!  r oti'fifc’ 

N/A 


1 


llillll 


